Urease is a good catalyst for the hydrolysis of urea. Several excellent techniques are available to assess urease activity [1, 2] . In 1926, urease was isolated by Summner from the seeds of jack bean as a pure, crystalline enzyme [3] . These crystals, the first obtained for a known enzyme, played a decisive role in proving the protein nature of enzymes. Approximately 50 years later, jack bean urease was identified as the first nickel metalloenzyme [4] . A method for the determination of mercury (II) ions at trace levels is described. The method is based on the profound inhibitory effect of mercury on the enzyme urease [5] . For unknown reasons some seeds are particularly rich sources of urease, and this enzyme has been extensively studied in seeds of various Leguminosae, Cucurbitaceae, Asteraceae and Pinaceae [6, 7] . Jack bean urease, which is the most widely used plant urease, is a nickel containing oligomeric enzyme exhibiting a high degree of specificity to urea [8] . Numerous papers have been published on the applications of urease in biotechnology, including the determination of urea for analytical and biomedical purposes and analysis of heavy metal content in natural drinking water and surface water [9] . Hirai et al. [10] study the structural change of jack bean urease induced by addition of synchrotron radiation. Lencki et al. [11] discuss the effect of subunit dissociation, denaturation, aggregation, coagulation and decomposition on enzyme inactivation kinetics. Omar and Beauregard [12] investigate the unfolding of jack bean urease by fluorescence emission spectroscopy.
To my knowledge, no rigorous analytical expressions of molar concentrations of the native enzyme, denatured enzyme and temperature for thermal inactivation of urease for the parameters
k , h , B T and K have been reported. The purpose of this chapter is to derive simple approximate analytical expression for the nonsteady-state concentrations for thermal inactivation of urease using Homotopy analysis method.
MATHEMATICAL FORMULATION OF ANALYSIS AND PROBLEMS
Equation (1) illustrates a three-step mechanism of inactivation with a dissociation reaction of the native form of the enzyme, N, into a denatured form, D, and with two parallel association reactions of the native and denatured forms into irreversibly denatured enzyme forms I 1 and I 2 , respectively: T  T  c  c  30  ,  0  ,  1 at t=0 (4.3)
CONCENTRATIONS OF NATIVE ENZYME FORM, DENATURED ENZYME FORM AND TEMPERATURE UNDER NONSTEADY-STATE CONDITION
A powerful, easy-to-use analytic tool for non-linear problems in general, namely, the homotopy analysis method. This analytic solution agrees well with numerical results and can be regarded as a deÞnition of the solution of the considered non-linear problem [13] . The homotopy analysis method (HAM) provides an analytical solution in terms of an infinite power series. In order to investigate the accuracy of the solution with a finite number of terms, the system of differential equations was solved. This method is a good technique when comparing to perturbation method and the numerical simulation.
Homotopy analysis method has many advantages since it doesnt rely on a special small parameter [14] . The results reveal that the method is very effective and simple. The method contains the auxiliary parameter , which provides us with a simple way to adjust and control the convergence region of solution series [15, 16] . Homotopy analysis method provides a powerful tool to strongly analyze linear and non-linear problems [17, 18] . In this chapter, homotopy analysis method (see Appendix A) is used to solve non-linear differential equations. The analytical expression of molar concentrations of N, D, and temperature (see Appendices A and B) are 
T , and K .
NUMERICAL SIMULATION
To show the efficiency of the present method, our nonsteady-state result is 
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APPENDICES A. BASIC CONCEPT OF HOMOTOPY ANALYSIS METHOD
Consider the following differential equation [20] [21] [22] :
where is a non-linear operator, t denotes an independent variable, and u(t) is an unknown function. For simplicity, we ignore all boundary or initial conditions, which can be treated in a similar way. By means of generalizing the conventional homotopy method, Liao [19] constructed the so-called zero-order deformation equation as follows:
where p [0,1] is the embedding parameter, h 0 is a nonzero auxiliary parameter, Here we can obtain the solution of the equation using only two iterations which leads to the high accuracy. 
